The Indian summer monsoon season of 2009 commenced with a massive deficit in all-India rainfall of 48% of the average rainfall in June. The all-India rainfall in July was close to the normal but that in August was deficit by 27%. In this paper, we first focus on June 2009, elucidating the special features and attempting to identify the factors that could have led to the large deficit in rainfall. In June 2009, the phase of the two important modes, viz., El Niño and Southern Oscillation (ENSO) and the equatorial Indian Ocean Oscillation (EQUINOO) was unfavourable. Also, the eastern equatorial Indian Ocean (EEIO) was warmer than in other years and much warmer than the Bay. In almost all the years, the opposite is true, i.e., the Bay is warmer than EEIO in June. It appears that this SST gradient gave an edge to the tropical convergence zone over the eastern equatorial Indian Ocean, in competition with the organized convection over the Bay. Thus, convection was not sustained for more than three or four days over the Bay and no northward propagations occurred. We suggest that the reversal of the sea surface temperature (SST) gradient between the Bay of Bengal and EEIO, played a critical role in the rainfall deficit over the Bay and hence the Indian region. We also suggest that suppression of convection over EEIO in association with the El Niño led to a positive phase of EQUINOO in July and hence revival of the monsoon despite the El Niño. It appears that the transition to a negative phase of EQUINOO in August and the associated large deficit in monsoon rainfall can also be attributed to the El Niño.
Introduction
In 2009, after an early onset over Kerala on 23 May, the advance of monsoon over the Indian region was delayed by about two weeks and the monsoon rainfall was restricted to the west coast and southern peninsula until 24 June (figure 1a). This resulted in a massive deficit in the allIndia rainfall of 54% of the long term average for this period. The all-India rainfall deficit for the month of June 2009 (48%) was close to the highest recorded deficit in June rainfall since 1871 (i.e., 50% in 1926). There was a partial recovery in July with the all-India rainfall being 95% of the mean. However, the all India rainfall deficit for the month of August was 27%. There was a large deficit (21%) rainfall in September as well. Thus the summer monsoon season (JuneSeptember) turned out to be one of the five most severe droughts during 1876-2009 with the Indian summer monsoon rainfall (ISMR) in deficit by 23%. The impact of this large deficit in monsoon rainfall was felt across the entire country, not only by the farmers but also the urban population who felt the pinch in rising prices and water and power shortages.
Keywords. Indian summer monsoon; equatorial Indian Ocean Oscillation; El Niño; SST gradient; tropical convergence zone; drought; climate; coupled systems; monsoons. A large deficit in the rainfall during the summer monsoon was not expected from the predictions generated by the leading centres in the world using general circulation models of the atmosphere or of the coupled ocean-atmosphere system. Almost all the models predicted above average rainfall for June-July-August (JJA) over most of the Indian region (Nanjundiah 2009) which is the opposite of what was experienced (figure 1b). This is not surprising because, despite significant improvement in the models and observations, the simulation and prediction of the Indian summer monsoon remains a challenge even today (Gadgil et al 2005; Wang et al 2008) . As in 2009, the models generally fail in anticipating the extremes of summer monsoon rainfall, i.e., droughts and excess rainfall seasons (defined as seasons with the all-India June-September rainfall less than 90% and more than 110% of the long term average, respectively). So for assessing the chance of a drought, we have to rely either on past history or on the links with phenomena which can be predicted, such as El Niño and Southern Oscillation (ENSO).
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Clearly, the most important facet of the season of 2009 is the massive deficit in rainfall in June 2009. It is important to understand why the monsoon rainfall was so poor in June. Krishnamurti et al (2009) have shown that during the dry spell in June, when the advance of the monsoon was delayed, a west Asian blocking high occurred with a strong northerly component of air over west Asia. The associated northerly descending air steadily brought very dry west Asian desert air towards central India. They further showed that
